Involvement of NF-kappaB and caspases in silibinin-induced apoptosis of endothelial cells.
Silibinin, the flavonoid found in the milk thistle, has been shown to suppress cell growth and exhibit anti-cancer effects. Some flavonoids were reported to inhibit angiogenesis which is essential for tumor growth and metastasis. In this study, to clarify the underlying mechanisms for the anti-cancer effect of silibinin, we examined the effects of silibinin on human endothelial ECV304 cells. Silibinin was found to suppress the growth and induce the apoptosis of ECV304 cells. The induction of apoptosis by silibinin was confirmed by ladder-patterned DNA fragmentation, cleaved and condensed nuclear chromatin and DNA hypoploidy. Silibinin could effectively inhibit constitutive NF-kappaB activation as revealed by electrophoretic mobility shift assay and NF-kappaB-dependent luciferase reporter study. Consistent with this, silibinin treatment resulted in a significant decrease in the nuclear level of p65 subunit of NF-kappaB. In addition, silibinin treatment caused a change in the ratio of Bax/Bcl-2 in a manner that favors apoptosis. Silibinin also induced the cytochrome c release, activation of caspase-3 and caspase-9 and cleavage of PARP. These results suggest that silibinin may exert, at least partly, its anti-cancer effect by inhibiting angiogenesis through induction of endothelial apoptosis via modulation of NF-kappaB, Bcl-2 family and caspases.